European coastline has undergone a transformation in becoming a significant sector of the economy. The economic importance of aquaculture, coastal and maritime tourism, and industry based on oceanic energy is crucial for explaining that transformation. The European "blue growth" generates employment and economic opportunities but could have major environmental effects on coastal zones. This could become inimical to small-scale fishing and those communities that depend heavily on fishing. This paper studies the Spanish fishers' perceptions to the linkages between the Blue Growth and small-scale fishing. Results show a significantly positive attitude toward potential contribution of blue growth to socioeconomic development and a significantly negative perception on environmental impact of such activities. Interactions are identified as well as possible opportunities that Blue Growth could offer to small-scale fishing. Recommendations for Blue Growth strategy are provided.
European BG and SSF activities
According to data from Eurostat (2017), BG activities represent more than 1% of the gross value added (GVA) and some 2.5% of the employment throughout European coastal regions in 2013 (the only year for which BG industry data are available). The figures reported in Tables 1 and 2 reveal the importance, in terms of GVA and number of jobs (positions, not necessarily full-time), of the blue economy for each country in that year. The greater significance of these activities for France, Greece, Italy, Slovenia, Spain, and the United Kingdom mainly reflects the contribution of coastal and maritime tourism. The economies of France and Spain derive considerable benefit also from the aquaculture sector, and in Germany there are a relatively high number of jobs due to ocean energy activity. There is a much shorter history of minerals exploitation and marine biotechnology, so these sectors are active in only a few countries. In fact, the information available indicates that only Ireland and Spain host companies for which "blue technology" is the main focus. Yet all major pharmaceutical firms have marine biology divisions, and their economic importance is likely greater than Table 1 suggests. Only seven countries are known to engage in the economic exploitation of minerals in their territorial waters; most such activity occurs in France, Germany, and the Netherlands.
INSERT TABLE 1 ABOUT HERE  INSERT TABLE 2 ABOUT HERE  Table 3 report the main socioeconomic indicators, by country, for the European small-scale fishing segment during 2008-2014. France, Italy, Portugal, Spain, and the United Kingdom are the major fishing countries in terms of GVA, and they have already become invested in some blue growth activities. SSF is important from an employment standpoint in France, Greece, Italy, Portugal, Spain, and the United Kingdom. Likewise, SSF accounts for 60% of the European fleet's vessels and by 30% of full-time employment (FTE)-although nearly half of the jobs according to STECF (2016) .
INSERT TABLE 3 ABOUT HERE The revenues and GVA generated by this segment represent 15% of that generated by the total European fleet. In relative terms, and according to STECF (2016) the participation of SSF in the national fleet is especially significant (in terms of employment and number of vessels) for Cyprus, Estonia, Greece, Poland, and Romania, countries in which it accounts for 70% of the respective national totals; that figure is close to 60% in France, Italy, Latvia, and Malta. The total European fleet and the SSF fleet exhibit a similar trend over 2008-2014, both variables decreasing by 1% overall but with a slight increase from 2011 to 2014. Full-time employment in the SSF segment, after increasing in the immediate aftermath of the economic crisis, declined by nearly 3% overall; and GVA decreased by nearly 4% during this period. Thus when all of Europe is considered, the socioeconomic importance of BG industries is both substantial and dramatically greater than that of fishing. Of critical importance, however, is that further growth in these activities could have major environmental effects on coastal and oceanic zones, and especially in those grounds where SSF operates (Kathijotes, 2012).
Method
3.1 Case study The rapid growth of blue industries could well accelerate degradation of the ocean environment, and any alteration in the ecosystems of coastal zones will have a negative effect on the species caught by the SSF fleet. At the same time, BG activities offer socioeconomic benefits in terms of GVA, employment, and food security. Another positive effect is that aquaculture and blue technology should provide significant benefits to European society in terms of achieving greater security of food and nutrition. Table 4 summarizes these positive impacts and the environmental effects.  INSERT TABLE 4 ABOUT HERE Stakeholder interactions are viewed as an important factor of research for sustainable development (Flurina Schneider and Tobias Buser, 2018) . In this particular case study, accommodating the perspective of small-scale fishing-one of the sectors probably most affected by and thus most concerned with the development of BG industries-increases the likelihood that maritime policies will be effective. Toward this end, a survey of Spanish small-scale fishers was conducted.
Survey
The survey included questions about coastal problems, the contribution of BG industries to economic development, the effect of BG activities on the ocean environment, the interaction between BG and SSF, and socioeconomic data. The list of coastal problems regarding which these assessments were elicited was based on the European Environment Agency (EEA, 2016): loss of habitats, erosion, pollution, waste water discharge, declining stocks and urbanisation. The second section of questionnaires refers to the fishers' perceptions on contribution to socioeconomic development and environmental effects of BG activities. Since questions on perceptions elicit responses that indicate degrees of importance to statements each respondent was asked to respond to a set of statements regarding the topics under investigation using a five-point Likert scale ranging from ''very unimportant'' to ''very important''. In particular, fishers were asked to classify how they viewed the importance of these topics using the scale: 1 (very unimportant), 2 (unimportant), 3 (neutral), 4 (important), or 5 (very important). Likert-type scales are frequently used in the behavioural sciences (Louis Cohen et al., 2000; Charles Judd et al., 1991) and have been increasingly used to measure fishers' attitudes and perception towards their fishery, conservation, policy and management measures (Nadine Marshall, 2007) . For the interaction BG and SSF section, no response scale was employed; for these questions, results reflect subjects' spontaneous responses.
INSERT TABLE 5 ABOUT HERE
Research to date suggests that fishers' perceptions can be influenced by a wide variety of factors. Attitudes and perceptions can vary depending on characteristics of boats, fishing ground, if fisher is owner of boat, or skipper, among other factors. Information for these variables and other socioeconomic characteristics were collected and used in the analysis in order to investigate which personal characteristics influenced fishers' perceptions. In particular, Spanish SSF were asked by age, education level (basic level or more), income level (<15, 15-18, and >18 thousands of euros), technical characteristic of vessel, business characteristics (owner, skipper), and fishing zone (Northwest Atlantic, rest of Atlantic, and Mediterranean Sea). The Table 5 shows the descriptive statistics and the description of the variables used in the statistical analysis and other relevant characteristics. In order to develop the pilot questionnaire, different fishers' guilds were contacted with the aim of presenting the proposed survey and securing their collaboration. Next, the questionnaire was pre-tested and adjusted. In the end, 861 questionnaires were completed (over 10% of employed persons in Spanish SSF, see Table 3 ), a response rate of about 59%.
Analysis
The study aims evaluate the SSF fishers' perceptions towards socioeconomic and environmental effects of the BE. For it, a survey was conducted. The choice of variables is based on European Commission (2012) and incorporating the usual socioeconomic and geographical variables in studies about fishers' attitude analysis (M. Dolores Garza-Gil et al., 2015; Stephan Gelcich et al., 2009; Sverker C. Jagers, Daniel Berlin, and Svein Jentoff, 2012) . In order to identify which of fishers' individual characteristics (socioeconomic, size, fishing zone, perceptions and attitudes) influence such ranked responses, ordinal logistic regression models were fitted, using Huber-White robust standard errors (Alan Agresti, 1984; Scott Long and Simon Cheng, 2004) . The ordered regression models are the most commonly used models for ordinal outcomes in the social sciences. These models assume proportional odds (or parallel regression assumption), i.e. they assume that the coefficients describing the relationship between each pair of outcome groups are the same. As such, the proportional odds assumption needs to be tested and this is done through the Brant's Wald test (Brant test) and the Likelihood-ratio test for ordinal responses. First a reliability analysis, using the Cronbach's alpha coefficient, was carried out to test the internal consistency of the scale for the several Likert-scale items. The Cronbach's alpha coefficient is the most frequently used estimate of internal consistency and is used to measure how well a set of items measure a single unidimensional latent construct; alpha coefficients range in value from 0 to 1 and scales with a Cronbach's alpha of 0.7 or greater are considered to be acceptable. In addition, the explanatory variables were tested for collinearity, and when independent variables exhibited a bivariate correlation above 0.7 one of the variables was omitted (Barbara Tabachnick and Linda Fidell, 1996) . For these cases, the variables used in the analysis were chosen according to relevance to the study (Stephan Gelcich et al., 2009 ). Post-estimation analysis for multicollinearity was also calculated, with tolerance and variance inflation factor (VIF) and no multicollinearity was found amongst the explanatory variables. Reliability tests were also performed for the estimated response ranges by using both likelihood and Wilcoxon tests to quantify fishers' preferences regarding the different proposed options:
where T denotes number of pairs where difference is not 0 and N is the smallest of absolute values of the sums. The logistic regression for cases with multiple response categories (Y = (y1, y2, …, yk) for k≥3) seeks to explain the probability of each response category related to a set of explanatory variables = ( 1 , 2 , … , ). The formulation of model to predict the probabilities of the different possible outcomes of the categorically distributed dependent variable is as follows:
where γj(X) is the logit link function and is expressed as:
(3) Expression (2) estimates, for this case study, the probability of fishers' perception level towards socioeconomic and/or environmental impacts from each BE activities related to several characteristics. The goodness of fit is measured using Pseudo-R 2 as the likelihood ratio R 2 , representing the proportional reduction in the deviance wherein the deviance is treated as a measure of variation analogous, but not identical, to the variance in linear regression analysis (Scott Menard, 2002) . Likewise, the robust standard errors were estimated via the Huber-White method. On other hand, the development of SSF exerts a positive impact on BE activities, and the development of BE can also generate a positive impact on SSF. This potential endogeneity problem has been analysed by Ramsey Reset test; if pvalue of F-statistic is greater than 0.05, the not endogeneity assumption is accepted.
Perceptions of Spanish SSF
The average age of respondents was 40, most of them has basic education, earns between fifteen and eighteen thousand euros, is owner and skipper of the boat, and the average length of the vessel was 6.5 meters (Table 5 ). Regarding on coastal problems, declining fish stocks, marine pollution, loss or destruction of coastal habitats and urbanization of coastal zones are considered by respondents to be the most important problems. Most of these fishers are neutral about the discharge of wastewater, and coastal erosion is viewed as being relatively unimportant. Results for remaining questions are shown in Tables 6-9. With regard to the contribution of BG sectors to the socioeconomic development of coastal zones (Table 6) , respondents believe that the activities related to coastal and maritime tourism are very important for such development. At the same time, however, they are concerned about water and soil pollution, tourism's pressure on the environment, and how these factors could affect the natural habitats and fishing grounds located in coastal areas. Aquaculture and blue technology are viewed as important activities owing to their potential contribution to direct and indirect employment. Most interviewees believed that oceanic energy and deep-sea mining would be unimportant for the socioeconomic development of coastal areas. The reasons they gave were that those activities generate few jobs, their environmental effects could deter tourists from visiting the area, and-in the case of deep-sea mining-the benefits of exploitation would accrue mostly to the industrial enterprises undertaking that activity.
INSERT TABLE 6 ABOUT HERE  INSERT TABLE 7 ABOUT HERE These small-scale fishers rate the impact of deep-sea mining could be very important (see Table 7 ). The reasons given are that this activity could damage the seabed and alter the entire marine ecosystem. Likewise, the surveyed fishers viewed the aquaculture's impact as somewhat important due to its associated chemical waste and the possibility that farmed fish could escape and compete with wild stocks. Most interviewees were essentially neutral about the exploitation of marine organisms by blue technology firms, although some mentioned that genetically modified fish could reduce marine biodiversity and possibly compromise human health. Few respondents considered activities of the oceanic energy sector to be important. However, some acknowledged that sea-based infrastructures could damage marine habitats and thus have a negative effect on their targeted fish stocks. Tables 8 and 9 show the results of logistic regressions. No socioeconomic characteristics and length had apparent effect on fishers' perceptions on blue economy effects. Regarding on the geographic zone, the results show, generally in all zones, a significantly positive attitude toward potential contribution of blue growth to socioeconomic development and a significantly negative perception on environmental impact of such activities, except for Northwest, rest of Atlantic and Mediterranean coast fishers' perceptions on the environmental impact of the coastal tourism, aquaculture, and energy, respectively, which do not result statistically significant.
INSERT TABLE 8 ABOUT HERE  INSERT TABLE 9 ABOUT HERE Finally, fishers were asked about their views on the possible effects of interactions between BG industries and SSF. Thus survey respondents were asked: "Do you think that there could be interaction between the BG sectors and small-scale fishing?" Interviewees who responded "Yes" were then asked to specify such interaction and classify it as positive or negative. The effects identified by fishers-who were not prompted with possible responses-are reported in Table 10 . Respondents generally believe that there is some interaction between BG activities and SSF. The interaction effects identified include environmental impact, use of shared space, complementary activities, and infrastructure building. Opinions about the use of space differed depending on whether it was land facilities or maritime areas being shared.
INSERT TABLE 10 ABOUT HERE The interaction with aquaculture was mainly viewed as a negative one because of possible effects on wild stocks and because of competition for maritime space with spawning and nursery zones. Yet some fishers note that shellfishing aquaculture could share marketing and distribution costs with SSF and thus achieve economies of scale in both sectorsand some pioneering, seasonal efforts along those lines were mentioned. As for coastal and maritime tourism, fishers report a generally negative interaction driven by the ill environmental effects of maritime traffic, marina building, and competition for the use of land-and sea-based infrastructure. In contrast, most fishers identify a positive interaction with seafaring tourism; such activities are viewed as being complementary to fishing-although some of them declare that the current experiences in this topic are showing problems basically regarding compatibility of fishing hours and tourism time.
Respondents identified no significant interaction between marine biotechnology and SSF, though some fishers indicate a possible complementary fishing activity: the collection of seaweeds for pharmaceutical products and unwanted bycatches and discarding could be used for biotechnological research. Interviewees have a negative view of oceanic energy; it increases competition for space use, especially when wind-and wave-power installations are close to the coast (within their fishing zones) and when maritime traffic (to support those installations) subsequently increases. Interviewees look askance on deep-sea mining for similar reasons, and are concerned also about its potential for having strongly negative ecological effects on their fishing grounds. However, some respondents view the creation of facilities related to mining activities in a positive light because such infrastructure could boost the area's building sector in the short and medium term. Finally, most of them highlight the improvement of port infrastructures and construction of new infrastructures-linked with BG activities-as a positive interaction.
Discussion
Taking into account the results of this study and that the EC wants to enhance the BG activities (European omission, 2017), the aims of an overarching BG strategy could be (i) to assess ways and means of minimizing the cumulative impact of those sectors on living aquatic resources, biodiversity, small-scale fishers, and ecosystem services and (ii) to develop synergies between BG and SSF sectors (and other activity branches). Given the sector's interconnectivity with and reliance on aquatic ecosystems as well as the potential for those it employs to act not only as resource users but also as stewards of precious natural resources along coastline, the SSF may have a key role to play in the transition toward a European BG policy. In particular, the crucial and interrelated elements of a successful European BG strategy may be described as follows: -It is necessary to acknowledge, respect, and protect the various forms of legitimate tenure rights to aquatic resources currently enjoyed by SSF communities. Implementation of a BG strategy should proceed only through cooperation with regional advisory councils, regional/national governments, fishing sector-with wide participation from SSF sector for this proposal-and other stakeholders. Thus governance and consider the perceptions of SSF are a critical issue that any BG strategy must address. Outcomes beneficial to SSF would include improved fisheries management, a reduced proportion of overfished stocks, reduced bycatch, and improved aquatic ecosystems with habitats preserved for the species harvested by SSF. Of course, this might extended to other distinct SSF fleet segments.
-Policy could strive to earn public support for the development of science-based standards for fish and fishery products as well as the support of member states and the private sector for adopting and implementing these standards, including market standards on eco-labelling, sustainability, and traceability.
-Activities that promote ecotourism and recreational fishing in coastal areas could be also targeted. Fisheries' local action groups could help on this score by devising strategies tailored to a given area and proposing collective plans. Besides using SSF ships for sport fishing, other remunerative possibilities include boat trips to protected natural areas or other excursions, offering instruction on fishing activity and fishing gear, game fishing, "discovery" expeditions to explore the marine environment and its biodiversity, and providing guided visits to first-sale markets or to aquaculture and canning facilities. Other eco-friendly activities include managing museums, shops of sailor items, gastronomical spots, and so forth. This approach has been taken by several European countries, although the primary focus so far is on recreational fishing. -The upgrading of fishing boats is essential for diversification into tourism activities, as older vessels must find a way to comply with modern guidelines for passenger safety and comfort. Investment in capacity building is also urgently needed so that SSF households and other local villagers can acquire the necessary skills and knowledge. -A decent transport infrastructure and proper hospitality facilities are needed, and public spaces (parks and coastal zones) should be scrupulously maintained and free of litter. Such efforts will enjoy greater success if residents are educated about the importance of environmental conservation. It is essential to implement programs in order to increase the visibility and awareness of the threats to ecosystems. -A plan to establish an integrated coastal management in the BG context should be interdisciplinary, inclusive, and cooperative. It should seek to minimize negative effects on the coastal communities that depend heavily on SSF. Not only fisheries and other maritime activities but also the BG industries themselves should be included in maritime spatial planning; there is perhaps no more reliable way to reduce the possibility of conflict over use of maritime space. In any case, the marine environment must have strong protection if communities are to realize the full economic and social potential of oceans and seas and special attention must be paid to the possible effects of BG activities, especially with regard to those risks most pertinent to SSF. Adoption of a well-designed BG strategy could lead to greater and more widely distributed knowledge, which in turn would have the effect of promoting agreed-upon BG initiatives and policies, low-carbon technologies, and best practices while reconciling environmental conservation with the interests of economic development, community resilience, and decent livelihoods for small-scale fishers. Consider the fishers' perceptions on it may contribute to the quality and acceptance of BG strategy.
Conclusion
Small-scale fishing makes a significant contribution to the food security and livelihoods of many people in European maritime regions, especially in communities that are highly dependent on this activity. The SSF segment represents more than half of total fishing employment in more than half of the EU coastal countries. In addition, the fishing harbours, landing sites, and associated processing facilities provide employment in and significant economic benefits to those regions. However, the rapid economic growth of fisheries in recent decades has proceeded via the unsustainable exploitation of many aquatic resources showing at the same time the limits of the fishing activity. In this context, the EU is promoting the development of other activities related to the exploitation of seas and oceans than fishing. The rapid growth of the blue activities could contribute to deteriorate the marine ecosystems in SSF grounds. Although Spanish small-scale fishers believe that BG may exacerbate environmental imbalances in those fishing grounds where SSF operates and competition for the use of shared spaces, the empirical results also show that a significantly positive perception on potential contribution to the socioeconomic development of coastal zone. Fishers are also aware that there could be synergies between SSF and some BG industries such as aquaculture, sea-based tourism, and blue technology. Our study examined the attitude of the fishermen to the effects of BG economy. Further research is needed to quantify the importance of each of the environmental and economic factors of BG activities for fishers. F(7 , 853) = 1.854, p=0.0741) showed no endogeneity in the model. Note: −, negative interaction; +, positive interaction; −/+, interaction could be negative and/or positive; 0, no interaction.
